Characterization of recombinant human gastrointestinal glutathione peroxidase mutant produced in Escherichia coli.
Gastrointestinal glutathione peroxidase (GI-GPx, GPx2) is a selenium-dependent enzyme and regarded as the first line of defense against oxidative stress caused by ingested pro-oxidants or gut microbes. As the essential part of the catalytic site of GPx2, selenocysteine (Sec) is encoded by an in-frame UGA stop codon, which makes the expression of human GPx2 (hGPx2) using traditional recombinant DNA technology difficult. In order to produce bioactive recombinant hGPx2, the gene of hGPx2 was designed with the conversion of the codons for four cysteine (Cys) residues to the codons for serine (Ser) residues and the codon for Sec-40 was changed to the codon for Cys. This recombinant seleno-hGPx2 mutant was obtained using a single protein production system in a cysteine (Cys) auxotrophic strain, in which Sec was introduced into the protein via tRNA(Cys) misleading. The activity of this mutant was in the same order of magnitude as that of hGPx4, but about one order of magnitude lower than that of hGPx1 and hGPx3. Further study showed that the mutant exhibited pH and temperature optima of 7.4 and 25°C, respectively. The results obtained from the kinetic analysis demonstrated that it followed a typical ping-pong mechanism similar to native GPx. As there was no report on the activity of purified GPx2, this research was valuable in recognizing native GPx2. In addition, a three-dimensional structure of seleno-hGPx2 mutant was constructed, which could facilitate further analysis of the role and the catalytic mechanism of native GPx2.